Epigenetic inactivation of CHFR and sensitivity to microtubule inhibitors in gastric cancer.
Mitotic checkpoints prevent errors in chromosome segregation that can lead to neoplasia. Therefore, it is notable that gastric cancers often show impaired checkpoint function. In the present study, we examined the functional consequences of epigenetic inactivation of the mitotic checkpoint gene CHFR in gastric cancers. CHFR expression was silenced by DNA methylation of the 5' region of the gene in 20% of the gastric cancer cell lines tested and in 39% of primary gastric cancers; expression could be restored by treatment with 5-aza-2'-deoxycytidine, a methyltransferase inhibitor. In addition, histones H3 and H4 were found to be deacetylated in cell lines showing aberrant methylation, indicating a role for histone deacetylation in the methylation-dependent gene silencing. Cells not expressing CHFR showed impaired checkpoint function, which led to nuclear localization of cyclin B1 after treatment with docetaxel or paclitaxel, two microtubule inhibitors. Apparently, the absence of CHFR is associated with sensitivity of cells to mitotic stress caused by microtubule inhibition, and restoration of CHFR expression by 5-aza-2'-deoxycytidine or adenoviral gene transfer restored the checkpoint. By affecting mitotic checkpoint function, CHFR inactivation likely plays a key role in tumorigenesis in gastric cancer. Moreover, the aberrant methylation of CHFR appears to be a good molecular marker with which to predict the sensitivity of gastric cancers to microtubule inhibitors.